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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 2-3, 9 and 20 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 3 recites "wherein both Rl and R2 are at least 99.5%" and claim 1 recites 
"wherein Rl and R2 have different respective values one of which is greater than 99.9%" which 
is conflicting because 99.5% is less than 99.9%. 

Claims 9 and 20 recite "the cavity extension is disposed adjacent to the second mirror and 
has the same composition as one of the different refractive index material in the second mirror 
stack" which is not clear which composition applicant intends to claim. It is suggested to rewrite 
the claim such as — the cavity extension is disposed adjacent to the second mirror and has the 
same molecular composition as one of the different refractive index material in the second 
mirror stack". 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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Claims 1-3, 6-7, 9-11, 13, 15-16, 18, and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Wang et al. ('568). 

With respect to claim 1, Wang discloses in Fig. 8 (above) a vertical cavity surface 
emitting laser (VCSEL) "operable" to generate single-mode laser light at an operative 
wavelength, comprising: a light-emitting surface (top-center surface of the VCSEL); and a 
monolithic longitudinal stack structure including a first mirror 303 having an optical reflectivity 
Rl for light at the operative wavelength, a second mirror 308 having an optical reflectivity R2 
for light at the operative wavelength, wherein Rl and R2 have different respective values one of 
which is greater than 99.9% and another of which is less than 99.7% (col. 6, lines 30-3 1 and col. 
7, lines 5-6), a cavity region disposed between the first mirror and the second mirror and 
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including an active light generation region 316 and a cavity extension region 314a/314b; wherein 
the longitudinal stack structure further includes an ion-implanted current confinement region 
characterized by a peak longitudinal implant concentration separated from the cavity region by a 
longitudinal distance greater than 0.5 \xm (col. 9, lines 61-63 and col. 1 1, lines 2-7). 

With respect to claim 2, Wang further discloses a metal contact disposed on the light 
emitting surface and defining an aperture (802), wherein the ion-implanted current confinement 
region defines a current aperture larger than the aperture of the metal contact (see Fig. 8). 

With respect to claim 3, the claim has been rejected under 1 12, 2 nd paragraph, however, it 
is note that Wang discloses both Rl and R2 are greater than 99.5% (abstract). 

With respect to claim 6, Wang discloses each of the first and second mirrors comprises a 
respective stack of alternating layers of different refractive index materials each having a 
longitudinal optical thickness substantially equal to one-quarter of the operative wavelength, and 
the cavity region without the cavity extension region has a longitudinal optical thickness 
substantially equal to the operative wavelength (col. 5, lines 55-64). 

With respect to claim 7, Wang discloses in Fig. 8 the cavity extension 31 4a/3 14b being 
disposed adjacent to one of the alternating layers 313 and 3 18 of first and second mirrors. 

With respect to claim 9, Wang discloses cavity extension layer 314b being disposed 
adjacent to the second mirror 308 and has the same composition as one of the different refractive 
index materials of the second mirror stack 308 which is AlGaAs. 

With respect to claim 10, Wang discloses the cavity extension region 314b being 
disposed between active region 316 and the second mirror. 
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With respect to claim 11, Wang discloses the first portion of the cavity extension 314a 
being adjacent to the first mirror 302 and second portion 314b being adjacent to the second 
mirror 308. 

With respect to claim 13, Wang discloses the diameter of current aperture 336 being 
larger than that of electrode 322 which is already 10 nm (col. 9, lines 40-44). 

With respect to claims 15-16, 18 and 20, Wang discloses the product; it is inherent 
product by process for performing the recited method. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang et al. 
( c 568). Wang discloses the claimed invention except for teaching an array of claimed laser 
having two or more lasers. It would have been obvious to the one having ordinary skill in the art 
at the time the invention was made to provide 2 or more lasers in an array in order to reduce 
manufacture cost or for different purposes of use. 

4. Claims 4-5, 8, 17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wang et al. ('568) in view of Marion ('928). Wang discloses the claimed invention except for 
the thickness of the cavity extension region relative to the operative wavelength of the laser 
device. Marion discloses an array of laser including 4 different cavity lengths of 4 different 
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lasers, wherein each cavity length causes the laser to produce a different wavelength. It would 
have been obvious to the one having ordinary skill in the art at the time the invention was made 
to provide a cavity extension as taught by Marion to Wang in order to control the output 
wavelength of the laser. 

Allowable Subject Matter 

5. Claim 12 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Communication Information 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phillip Nguyen whose telephone number is 571-272-1947. The 
examiner can normally be reached on 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, MINSUN HARVEY, can be reached on 571-272-1835. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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